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(54) MANUFACTURE AND USE OF CROSSLINKABLE 
THERMOPLASTIC POLYURETHANES 



(71) We, BASF AKTIENGESELL- 
SCHAFT, a German Join* Stock Company, 
of 6700 Ludwigshafen, Federal Republic of 
Germany, do hereby declare the invention, 
5 for which we pray that a patent may be 
granted to us and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The present invention relates to the maxru- 
10 facture of crosslinkable thermoplastic poly- 
urethanes which contain at least two urethane 
groups, at least two urea groups, and at 
least two faydroxyl groups in side positions 
and to their use for the manufacture of cur- 
15 able coating compositions. 

Coating compositions based on thermo- 
plastic polyurethanes are known. They are 
distinguished by high elasticity and good ad- 
hesion to metal. However, since they only 
20 dry physically, their surface hardness is un- 
satisfactory, and their resistance to solvents 
is not as high as would be desirable. 

The present invention seeks to provide a 
process -for the manufacture of crosslinkable 
25 thermoplastic polyurethanes from which coat- 
ing compositions having improved properties 
can be inanufacturedL 

We have found that good results may be 
achieved in the manufacture of crosslinkable 
30 thermoplastic polyurethanes which have a 
molecular weight greater than 1,000, and 
preferably of from 5,000 to 100,000, and 
which contain at least two urethane groups, 
at least two urea groups, at least two hydroxy! 
35 groups in side positions, possibly in addition 
at least two tertiary amino groups, and, as 
end groups, secondary amino groups and/or 
epoxide or isocyanae groups by the use of 
either of two somewhat different 3 -stage 



methods which however belong to the same 40 
family. 

1. In the first method, the first stage com- 
prises reaction of a poiyhydroxy compound A 
whh a diisocyanate compound B, employing 
more than 0.5, preferably from 0.6 to 1, 45 
molecule of diisocyanate B per hydroxyl group 
of A. In a second stage, the resulting poly- 
isocyanate is reacted with a diamine C.1 
which carries a primary amino group and a 
secondary amino group, employing more than 50 
0.5, preferably from 0.6 to 1, molecule of 
diamine per isocyanate group of the polyiso- 
cyanate. Finally, in a third stage, the resulting 
polyamine is reacted with a diepoxide com- 
pound D, employing sufficient diepoxide D 55 
to provide from 0.5 to 2 epoxide groups, and 
preferably about 1 epoxide group, of the di- 
epoxide D per secondary amino group of the 
polyamine. The product produced contains 
at least two tertiary amino groups per mole- 60 
cule and secondary amino and/ or epoxide 
end groups. The following set of equations 
illustrates a preferred embodiment where R 1 , 
R*, R* and R 5 are each a divalent radical and 
R* is a monovalent radical. 65 
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2. In the second method, the first stage 
comprises reaction of a polyhydroxy com- 
pound A with a diisocyanate compound B, 
employing more than 0.5, preferably from 
5 0,6 to 1, molecule of diisocyanate B per 
hydroxyl group of A. In a second, independ- 
ent, stage, an amine C.2 which carries a 
single primary amino group is reacted with 
a diepoxide compound D, employing sufficient 

10 amine to provide about one amino group of 
the CJ2 per epoxide group of the di epoxide 
D. In a third stage, the polyisocyanate result- 
ing from the first stage is reacted with the 
polyamine resulting from the second stage 

15 employing suffi cient polyisocyanate to pro- 
vide from 0 J to 2 isocyanate groups, prefer- 
ably about 1 isocyanate group, of the polyiso- 
cyanate per secondary amino group of the 
polyamine. The end product does not norm- 

20 ally contain simple ternary amino groups but 
its urea groups contain a tertiary nitrogen 
atom. Hie end groups are secondary amino 
groups and/or isocyanate -groups. The follow- 
ing set of equations illustrates a preferred 

25 embodiment where R l , R 2 and R° are each 
a divalent radical and R s is a monovalent 
radical. 

i) HO-i^-OH ♦ 20CW-R 2 -MCO 
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H) 2R 3 -NH 2 + CH^-^CH- 

R 5 NB-CH 2 -CH-R 5 -CB-CH 2 -NHR 3 
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Hi) Reaction product i) * Reaction product H) 
°H H 0R3 l m - 

Polyhydroxy compounds A which may be 

30 used for reaction with the diisocyanate com- 
pounds B in the first stage are dihydric and 
higher polyhydric saturated and unsaturated 
alcohols, and mixtures of such alcohols with 
one another or with minor amounts of mono- 

35 hydric alcohols. Examples of low molecular 
weight dihydric and higher polyhydric alco- 
hols are saturated aliphatic and cycloaliphadc 
dialcohols, eg. of up to 6 carbon atoms, for 
example ethanediol, propanediols, butanediols, 

40 hexanediols, neopentyiglycol and cyclopentane- 
diol; unsaturated alcohols, eg. hexenediol or 
butynediol; ether-diols and ester-diols, eg. 
diethylene glycol, dipropylene glycol, hydroxy- 
pivalic acid neopentyiglycol ester or the mono- 

45 ester reaction product of 13-propanediol and 
3 - hydroxy - propionic acid; and higher 
polyalcohols, eg. trimethylo^propane, tri- 
ethanolarnine or pentaerythritoL 

Examples of monoalcohols which also con- 



tain other functional groups and which may 50 
be employed in minor amounts with poly- 
hydric alcohols are mercaptoethanoL, mono- 
methylethanolamine and butanediol mono- 
acrylate. 

The following may be used as higher 55 
molecular weight polyhydroxy compounds, 
with molecular weights of from 600 to 5,000 
and preferably from &O0 to 3,000: hydraxyl- 
containing saturated or unsaturated polyesters 
(eg. pol^jutanediol adrpate), polyethers (eg. 60 
polytetrahydrofuran) , polyacetals, polycarbon- 
ates and polyacrylates, which latter may, eg., 
contain hydroxyethyl acrylate, hydroxypropyl 
aery late or hydroxybutyl acrylate as copoly- 
merized units. 65 

The use of a mixture of a low molecular 
weight polyhydroxy compound (molecular 
weight below 600) and a higher molecular 
weight polyhydroxy compound (molecular 
weight 600—5,000) is particularly advantag- 70 
eous. 

The diisocyanate compounds B may be 
the compounds conventionally used in poly- 
ur ethane chemistry. Aromatic, aliphatic or 
heterocyclic diisocyanates may be used, eg. 75 
ethylenedHsocyanate, ethylidenediisocyanate, 
propylene - 1,2 - diisocyanate, 1,4-butane- 
diisocyanate, l,6^hexaned^socyana$e, 1,8-octa- 
methylenediisocyanate, m-phenylenediisocyan- 
ate, 2,4-toluylenediisocyanate, 2,6-toluylene- 80 
diisocyanate, 3,3' - dimethyl - 4,4' - di- 
phenyldiisocyanate, 3,3' - dimcmoxy - 4,4' - 
caphenyhnethanediisocyanate, 4,4' - diphenyl- 
diisocyanate, 4,4' - diphenymiethanediisocyan- 
ate, 3,3' - dichloro - 4,4' - diphenyidiisocyan- 55 
ate, 1^-naphthylenednsocyanate, cycloali- 
phatic diisocyanates, eg. hexahydxotoluylene- 
2,4- and -2,6-diisocyanate and mixtures of 
these two isomers, 4,4 4' - dicyclo - hexyl- 
methanediisocyanate, cyclohexane - 1,4 - di- 90 
isocyanate, cyclohexane - 13 - diisocyanate 
and cyclohexane - 1,2 - diisocyanate, arali- 
phatic diisocyanates, e^. 1,3- and 1,4-xylyiene- 
diisocyanate 1 - Isocyanato - 3,3,5 - tri- 
methyl - 5 - isocyarmtomemylcyclohexane and 95 
ester-diisocyanates of carboxylic acids, such as 
are described, eg. in British Patents 965,474 
and 1,072,956, may also be used as diiso- 
cyanates in the process of the- invention, as 
may cydohexylphenylmethane - 4,4' - diiso- 100 
cyanate Minor proportions of triisocyanates, 
eg. benzene - 1,3,5 - triisocyanate or p,p',p" - 
triphenylmethanetriisocyanate, may also be 
present. p-Phenylenednsocyanate, diphenyl- 
methane - 4,4' - diisocyanate, naphthyiene - 105 
1^5 . diisocyanate, toluylenedhsocyanate, hexa- 
methylenedusocyanate, isophoronedusocyan- 
ate ' and trimemylhexamemyleneoiis 
are particularly preferred. 

The diamines C.l used in the second stage 110 
of method 1 are preferably hydrogenated addi- 
tion products of primary amines and acrylo- 
nitrile, eg. N - (n - butyl) - propylene - 



3 



1,526,022 



3 



1,3 - diamine, N - (t - butyl) - propylene - 
1,3 - diamine and N - methylpropylene - 1,3 - 
diamine. In general, any mixed primary and 
secondary amine of the general formula 
5 H 2 N — R a — NHR* may be used, where R 3 is 
an alkylene radical of 1 to 10 carbon atoms 
or an aromatic or cycloaliphatic divalent radi- 
cal of up to 10 carbon atoms and R 4 is an 
aromatic, cycloaliphatic or aliphatic mono- 
10 valent radical of up to 20 carbon atoms. Be- 
cause of the substantial difference in reactivity 
between the primary and the secondary amino 
group, the primary amino group reacts prefer- 
entially with the isocyanate to give the corres- 
15 ponding aminourea. 

Aromatic, aliphatic and cycloaliphatic mono- 
amines, e.g. of up to 13 carbon atoms, may 
" be used as the mono-primary amine C.2 in 
the second stage of method 2. Examples are 
20 methylamme, etbylamine, propylamine, butyl- 
amine, 1,4-dimethylpentylamine, . tridecyl- 
amine, 2-memoxyethylamine, 3-methoxy- 
propylamine, 3 - (2 - ethylhexyloxy) - propyl- 
amine, as well as generally analogous 2- 
25 alkoxyethylamines and 3-aIkoxypropylamines, 
and also cydohexylamine,-2-metfiylcyclohexyl- 
norbomylamdne, benzylamine, 2~phenylethyl- 
amine, aniline, o<oluidine, 4 - nitro - 2 - 
toluidme, and 2,6 - dibromo - 4 - nitroaniline. 
30 The amine C.2 may also contain non-primary 
amino groups, e.g. it may be p-methoxyphenyl- 
thiourea, 6 - methoxy - 2 - arndnobenzothia- 
zole, 4 - (3 - aminopropyi) - morpholine, * 
2 - amino - pyrimidine or 1 - (2 - amino- 
35 ethyl) - piperazine. 

The diepoxides D used are, e.g., condensa- 
tion products of aliphatic or aromatic dialco- 
hols, such as butanediol, hexanediol or neo- 
peniyiglycol, but preferably bisphenol A, with 
40 epkhlorohydrm. 

The reactions are preferably carried out 
in solution. Preferably, polar solvents which 
are inert towards isocyanate groups and which 
dissolve the polyurethanes produced are em- 
45 ployed. Examples of suitable solvents are di- 
me&ytformamide, tetrahydrofuran, cyclo- 
hexanone, dioxane, ethylglycol acetate and 
methyl ethyl ketone, but less polar solvents, 
eg. toluene or ethyl acetate, may be used. 
50 together with these. 

From the point of view of the subsequent 
use of the polyurethanes according to the in- 
vention in coating compositions, an advantag- 
eous average viscosity of the polyurethanes 
55 is from 100 to 20,000 cp (in from 15 to 50% 
■by weight strength solution). The viscosity 
can be adjusted deliberately by chain lengthen- 
ing, by adding to the solution of the polyure- 
thane minor proportions of bifunctional organic 
60 compounds, the nature of which depends on 
the end groups of the polyurethane, eg. di- 
epoxides and diisocyanates if secondary amino 
end groups are present, diamines and diiso- 
cyanates if epoxide end groups are present 



and amines, epoxides or alcohols if isocyanate ^ 
end groups are present. The chain-lengthened • 
polyurethane will then have end groups de- 
pending not only on the method used for its 
formation but also on the materials used for 
chain lengthening. If the polyurethane has 
isocyanate end groups it is advisable to block 
these with monofunctional reagents, e.g. alco- 
hols or amines, if chain lengthening is not 
intended. 

The polyurethanes according to the inven- 75 
tion may be reacted further with partially 
blocked diisocyanates, in which case the 
hydroxy! groups in the side positions react 
with the non-blocked isocyanate group. By 
suitably choosing the amount of blocked di- 80 
isocyanate, the reaction can be directed so 
that either all or only some of the hydroxyl 
groups react It is preferable only to* convert 
about half the hydroxyl groups. The partially 
blocked diisocyanates are preferably produced 35 
from diisocyanates wherein the isocyanate 
groups differ in reactivity, eg. toluylenediiso- 
cyanate, isophoronediisocyanate or 4,4'-diiso- 
cyanatophenyl- cydohexylmethane. Aliphatic 
diisocyanates, e.g. isophoronediisocyanate, are 90 
particularly suitable for use in light-fast coat- 
ings. Suitable blocking agents are the con- 
ventional CH — , NH — or OH-acidic com- 
pounds, e.g. dialkyl malonates, caprolactam 
and phenols. 95 

The thermoplastic polyurethanes which carry 
blocked isocyanate side groups and hydroxyl 
side groups may be employed directly as seif- 
cmsslinking, heat-curable one-component sur- 
face coatings. On baking, the blocking agent 100 
is eliminated and the isocyanate groups liber- 
ated are able to react with the hydroxyl 
groups, producing crosslinking. 

If the thermoplastic pofyuretfianes of the 
invention are mixed with completely blocked 105 
diisocyanates or higher polyisocyanates, heat- 
curable one-component surface coatings are 
again obtained. 

The polyurethanes according to the inven- 
tion may also be used for heat-curable two- no 
component surface coating compositions. In 
that case, the crosslinking component used" as 
the other component is a polyfunctional or- 
ganic compound, e.g. a polyisocyanate, a poly- 
epoxide, a melamine resin or a urea resin. 115 
Diisocyanates or higher polyisocyanates are 
preferred and in addition to the above diiso- 
cyanates k is also possible to use, e.g., addition 
products of trimethylolpropane and 3 moles 
of toluylenediisocyanate, the biuret-polyiso- 120 
cyanate obtained from 3 moles of hexamethyl- 
enedusocyanate, or an isocyanaio-paryisocyan- 
ate obtained from 5 moles of toluylenediiso- 
cyanate. 

The coating compositions can contain the 125 
conventional additives, e.g. pigments, fillers, 
flow control agents and solvents. If required, 
the curing can be accelerated by adding the . 
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catalysts conventionally used in isocyanate 
chemistry. 

Hie coating compositions may be applied 
as solutions, by brushing, roller-coating, cast- 
5 ing or spraying, onto the substrates to be 
coated, e.g. metal, wood or plastics materials. 
Curing is generally effected at above 80° C 
and preferably at from 100 to 180°C. 

After curing, the coating compositions give 
10 surface coatings which adhere well to the 
substrates and are furthermore distinguished 
by great hardness, elasticity, very good resist- 
ance to chemicals, high gloss, good weathering 
resistance and pigmentability. 
15 In the Examples, parts and percentages are 
by weight. 

Example 1. 

a) Preparation of the polyisocyanate: 

540 g of polytetrahydrofuran of molecular 
20 weight about 2,000 (0.54 equivalent of OH), 
65.5 g of neopentylglycol (1-26 equivalents 
of OH), 279 g of isophoronediisoeyanate 
(2.52 equivalents of NCO), 600 g of ethyl- 
glycol acetate and 0.04 g of dibutyl-tin 
25 dilaurate are weighed into a 2 1 flask equipped 
with a stirrer, thermometer and reflux con- 
denser. The mixture is then heated to 80°C 
in the course of 30 minutes, whilst stirring, 
and is subsequently stirred for a further li 
30 hours at the same temperature. The resulting 
polyisocyanate contains 2.02% of NCO groups. 

b) Preparation of the pclyurethane: 

61.0 g of metihylaminopropylamine (1386 
equivalents of amine) and 262 g of ethylglycol 

35 acetate are introduced into a 4 1 flask; the 
mixture is then heated to 50°C in the course 
of 20 minutes, whilst stirring, and the polyiso- 
cyanate obtained in a) is added. Finally, 
404 g of a 40% strength solution of a reaction 

40 product of bisphenol A with epichlorohydrin 
(036 equivalent of epoxide) in ethylglycol 
acetate and 550 g of ethylglycol acetate are 
added and the -batch Is heated to 110° C. 
After stirring for four hours at this tempera- 

45 ture, the reaction mixture is diluted with 922 g 
of a 1:1 mixture of ethylglycol acetate and 
dimethylf ormamide, and the solution is cooled 
to room temperature and brought to a vis- 
cosity of 750 cp by adding about 20 g of 

50 isophoronediKocyanate. 

Example 2. 
a) Preparation of the polyisocyanate: 

The procedure followed is as in Example 
la), but using the following quantities: 375 g 
55 of polyetetrahydrofuran (0.375 equivalent of 
OH), 110 g of neopentylglycol (2.125 equiv- 
alents of OH), 388 g of isophoronediisocyanate 
(3.5 equivalents of NCO), 600 g of ethyl- 
glycol acetate and 0.04 g of dibutyl-tin di- 
60 laurate. 

The polyisocyanate contains 2.3% of NCO 



b) Preparation of the polyttrethane: 

The procedure followed is as in Example 
lb), but with the following quantities: 81.5 g 65 
of memylaminopropylamine (1.85 equivalents 
of amine) and 230 g of ethylglycol acetate 
are first introduced, the polyisocyanate ob- 
tained in a) above, 560 g of me 40% strength 
solution of epoxide in ethylglycol acetate (0.5 70 
equivalent of epoxide) and 590 g of ethyl- 
glycol acetate are added, and the mixture 
is finally diluted with 980 g of ethylglycol 
acetate. 

The viscosity of the solution at room tern- 75 
perature was 720 cp. 



Example 3. 

a) Preparation of the poly amine: 

73 g of butylamine (1 equivalent of NH 2 ) 
and 263 g of ethylglycol acetate are intro- 80 
duced into a 4 1 flask, 190 g of a reaction 
product of bisphenol A and epichlorohydrin 
(1 equivalent of epoxide) are then added in 
the course of one hour, whilst stirring, and 
the reaction product is subsequently stirred 85 
for 2 hours at 80°C 

b) Preparation of the polyisocyanate: 

490 g of a poly(butanediol adipate) of 
molecular weight 1,000 (0.98 equivalent of 
OH), 52 g of neopentylglycol (1 equivalent 90 
of OH), 394 g of diphenylmethanediiso cyan- 
ate (3.152 equivalents of NOO) and 936 g of 
ethylglycol acetate are weighed into a 2 1 
flask, heated to 60°C whilst stirring and then 
stirred for a further 3 hours at the same 95 
temperature. 

c) Preparation of the polyiaretJiane: 

The polyisocyanate obtained in b) is added 
to the polyamine obtained in a) in the course 
of 2 hours at 40°C, whilst stirring. In the 100 
course thereof the viscosity increases and the 
reaction mixture is therefore diluted in stages 
to 30%. When the viscosity of the 30% 
strength solution has reached 1,000 cp at 
40° C, the reaction is terminated by adding 105 
20.5 g of dibutylamine, which reacts with 
the isocyanate end groups. The final viscosity 
at 22°C is 1,700 cp. 



Example 4. 

1,000 g of the polyurethane from Example 110 
2, which contains about 0306 equivalent of 
OH groups in side positions, and 0.1 g 
of dibutyl-tin dilaurate are heated in a 2 1 
flask to 40° C, whilst stirring, and 56 g of an 
addition product of 1.3 moles of caprolactam 115 
and 1 mole of isophoronedi isocyanate (0.106 
equivalent of NCO) are added in the course 
of 30 minutes. The reaction mixture is then 
heated at 60°C After 4 hours at this tem- 
perature, the reaction has ended. 120 
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group in a second stage employing more 
than 0.5 molecule of diamine CI per iso- 
cyanate group of the polyisocyanate, and 
reacting die resulting polyamine with a di- 
5 epoxide compound D in a third stage employ- 
ing sufficient di epoxide D to provide from 
0 J to 2 epoxide groups of the diepoxide D 
per secondary amino group of the polyamine. 

2. A process as claimed in claim 1, wherein 
10 from 0.6 to 1 molecule of diamine C.l is 

employed in the second stage per isocyanate 
group of the polyisocyanate. 

3. A process as claimed in claim 1 or 2, 
wherein sufficient diepoxide D is employed in 

15 , the third stage to provide about one epoxide 
group of the diepoxide D per secondary amino 
group of the polyamine. 

4. A process as claimed in any of claims 
1 to 3, wherein the diamine C.1 has the for- 

20 mula H 2 N — R 3 — NHR* where R s is an alkyl- 
ene radical of 1 to 10 carbon atoms or an 
aromatic or cycloaliphatic divalent radical of 
up to 10 carbon atoms and R 4 is an aromatic, 
cycloaliphatic or aliphatic monovalent radical 

25 of up to 20 carbon atoms. 

5. A process as claimed -in claim 4, wherein 
the diamine CI is a hydrogenated addition 
product of acrylonitrile and a primary amine. 

6. A process for the manufacture of a 
30 crosslinkable thermoplastic polyurethane which 

has a molecular weight greater than 1000 
and which contains at least two urethane 
groups, at least two urea groups each including 
a tertiary nitrogen atom, at least two hydroxyl 

35 groups in side positions and secondary amino 
groups and/or isocyanate groups as end 
groups, which process comprises reacting a 
polyhydroxy compound A with a diisocyanate 
compound B in a first stage employing more 

40 than 0.5 molecule of diisocyanate B per hy- 
droxyl group in A, reacting an amine C2 
carrying a single primary amino group with 
a diepoxide compound D in a second, inde- 
pendent stage employing sufficient amine C.2 

45 to provide about one amino group of the 
amine C.2 per epoxide group in D, and react- 
ing the polyisocyanate resulting from the first 
stage with die polyamine resulting from the 
second stage in a third stage employing suffi- 

50 dent polyisocyanaite to provide from 0.5 to 2 
isocyanate groups of the polyisocyanate per 
secondary amino group of tihe polyamine. 

7. A process as claimed in claim 6 wherein 
sufficient polyisocyanate is employed in the 

55 third stage to provide about one isocyanate 
group of the polyisocyanate per secondary 
amino group of the polyamine. 

8. A process as claimed in claim 6 or 7," 
wherein the amine C.2 is an aromatic, aliphatic 

60 or cycloaliphatic primary monoamine of up 
to 13 carbon atoms. 

9. A process as claimed in any of claims 
1 to 8, wherein from 0.6 to 1 molecule of 



diisocyanate B is employed in the first stage 
per hydroxy group of A. 65 

10. A process as claimed in any of claims 
1 to 9, wherein the polyhydroxy compound A 
is a mixture of a polyhydroxy compound hav- 
ing a molecular weight of from 6Q0 to 5,000 

and a polyhydroxy compound having a mole- 70 
cular weight below 600. 

11. A process as claimed in any of claims 
1 to 10, wherein the polyhydroxy compound 
A comprises a saturated aliphatic or cyclo- 
aliphatic diol of up to 6 carbon atoms and/or 75 
a hydroxyl- containing saturated polyester or 
polyether of molecular weight from 800 to 
3,000. 

12. A process as claimed in any of claims 

1 to 11, wherein the diisocyanate B is p- 80 
phenylene diisocyanate, diphenylmethane - 
4,4' - diisocyanate, naphthylene - 1,5 - diiso- 
cyanate, mluylenediisocyanate, hexamethylene- 
diisocyanate, isophoronediisocyanate or tri- 
memymexamethylenediisocyanate- 85 

13. A process as claimed in any of claims 
1 to 12, wherein the diepoxide D is a con- 
densation product of an aliphatic or aromatic 
dialcohol with epichlorohydrin. 

14. A process as claimed in any of claims 90 
1 to 13, wherein the reaction stages are carried 

out in solution in a polar solvent which is 
inert towards isocyanate groups and which 
dissolves the polyurethane produced. 

15. A process as claimed in any of claims 95 
1 to 14, wherein the polyurethane is sub- 
jected to chain lengmening by reaction with 

a minor proportion of (i) a diepoxide or di- 
isocyanate which reacts with secondary amino 
end groups if such be present, and/or (ii) 100 
a diamine or diisocyanate which reacts with 
epoxide end groups if such be present, and/or 
(iii) an amine, epoxide or alcohol which reacts 
with isocyanate end groups if such be present, 
the polyurethane produced having end groups 105 
depending not only on the reactions used for 
its initial formation but also on the materials 
used for chain lengthening. 

16. A process as claimed in claim 1 or 6 

for the manufacture of a crosslinkable therm o- uq 
plastic polyurethane carried out substantially 
as described in any of the foregoing Examples 
1 to 3. 

17. Crosslinkable thermoplastic polyure- 
thanes when manufactured by a process as 115 
claimed in any of claims 1 to V6. 

18. Crosslinkable thermoplastic polyure- 
thanes as claimed in claim 17 having a mole- 
cular weight of from 5,000 to 100,000 and/or 

a viscosity of from 100 to 20,000 cP (meas- 120 
ured in from 15 to 50% by weight strength 
solution). 

19. A process for the manufacture of a self- 
crosslinkable thermoplastic polyurethane 
wherein a polyurethane as claimed in claim 125 
17 or 18 is reacted with a partially blocked 
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diisocyanate, whereby some or all of the 
hydroxyl groups in side positions react. 

20. The use of a crosslinfeable thermoplastic 
polyurethane manufactured by a process as 
claimed in claim 19 as a self-crosslinking, 
heat-curable, one-component surface coating 
composition. 

21. A process for the manufacture of a 
heat-curable, one-component surface coating 
composition, 'wherein a crosslinkable thermo- 
plastic polyurethane as claimed in claim 17 
or 18 is mixed with a completely blocked 
polyisocyanate. 

22. A process for the formation of a heat- 
curable surface coating from a two-component 
composition, wherein a crosslinkable thermo- 
plastic polyurethane as claimed in claim 17 
or 1-8 is used as one component together 
with a polyfunctional crosslinking agent which 



is a polyfunctional organic compound as the 20 
other component. 

23. A process as claimed in claim 22, 
wherein a polyisocyanate is employed as the 
polyfunctional crosslinking component. 

24. An article or material which has been 25 
surface coated with a one-component coating 
composition as defined in claim 20 or manu- 
factured by a process as claimed in claim 21 

or with a coating formed from a two-compon- 
ent coating composition by a process as- 30 
claimed in claim 22 or 23, followed by curing 
of the formed surface coating at above 80°C. 
J. Y. & G. W. JOHNSON, 
Furnival House, 
14 — 18 High Holborn, 
Lon don WC1V 6DE, 
Chartered Patent Agents, 
Agents for the Applicants. 
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